We studied the monodeiodinating activities of the dog placenta and the pregnant dog kidney and compared them with those of the non-pregnant dog kidney and fetal kidney. Each tissue was homogenized in 50 mM Tris/HC1 buffer, pH 7.5. The homogenate (1 mg protein) was incubated with 1,ug of T4 at 3TC in the air for 15 min or 60 min in the presence of 5 mM DTT. The T3 and reverse T3 generated in the reaction mixture were extracted into cold ethanol and then measured by RIA. Sulfhydryl group content in each tissue was determined. The characteristics of monodeiodinating activity of the dog placenta were in good concordance with those of the rat and human placentas. Net reverse T3 production in the dog placenta was 1.4-13.2 (6.1± 5.3, mean+ s.D.) ng/mg protein/,u g T4/60 min but net T3 production was negligible. Although it seemed that the T3 production/reverse T3 production ratio in the pregnant dog kidney was lower than that in the nonpregnant dog kidney, there was no statistical significance. It is conceivable that the characteristics of deiodination in the placenta are tissue specific, independent of the changes in internal conditions induced by pregnancy. In the fetal dog kidney homogenate, T3 and reverse T3 were metabolized only minimally and productions of T3 and reverse T3 were also very low. An increase in DTT concentration up to 100 mM had no effect on the production rates of these triiodothyronines. Total and non-protein SH group contents in the fetal dog kdney homogenate were about the half of those in the maternal tissue. These results indicate that the very low activity of monodeiodination in the dog fetal tissue is not due to the decreased concentration of SH group, but probably due to the qualitative or quantitative difference in the enzyme. monodeiodination ; thyroxine ; 3,3',5-triiodothyronine (T3) ; 3,3',5'-triiodothyronine (reverse T3) ; maternal dog kidney ; fetal dog kidney ; dog placenta It has been shown that fetal pituitary-thyroid axis is independent of maternal
thyroid status (Fisher et al. 1977) , which is explained by the placental impermeability of T4 (Dussault and Coulombe 1980) . Recently, it was observed that the rat (Roti et al. 1982 ) and human placentas (Roti et al. 1981 ; Suzuki et al. 1983) actively deiodinate the inner ring of T4 to reverse T3, not the outer ring of T4 to T3. The converse phenomenon, active deiodination of the outer ring of T4 to T3, was observed in other tissues such as the rat liver (Visser et al. 1975 ) and rat (Chiraseveenuprapund et al. 1978 ) and human (Yoshida et al. 1982) kidneys.
It remains obscure whether the characteristics of placental deiodination is determined by the effects of pregnancy itself or not. If the change of internal conditions induced by pregnancy affects the deiodination in the placenta, the other tissues might be influenced in the same direction at the same time. It was observed that the dog is a good model for studying this problem since we can observe the slow degradation of reverse T3 and conversion of T4 to reverse T3 in the dog kidney (Sakurada et al. 1980) .
In the present paper, we describe the deiodinating activities of the dog placenta and the pregnant dog kidney as compared with those of the non-pregnant dog. Furthermore, the deiodinating activity of the dog fetal kidney was studied.
MATERIALS AND METHODS
Tissue preparations. Tissue homogenates were prepared from 4 mongrel pregnant dogs and their corresponding fetuses. The kidneys were rapidly removed from the maternal dogs under thiopental anesthesia and placed on ice, and the fetuses were immediately taken out by uterotomy. The fetal kidneys and placentas were also removed. Each tissue was cut off and chopped into small pieces, and homogenized in 3 ml 50 mM Tris/HC1 buffer (pH 7.5)/g wet tissue, using a Polytron (Kinematica, Switzerland). This crude homogenate was filtered through 4 layers of gauze and then centrifuged at 800 x g for 10 min. This supernatant was termed "homogenate". Kidneys obtained from 3 control non-pregnant dogs were prepared by the same method.
Incubation procedure and radioimmunoassay (RIA) of T3 and reverse T3. Two jig of T4 were incubated with each homogenate, prepared to 1 mg protein in 50 mM Tris/HC1 buffer, pH 7.5, containing 5 mM dithiothreitol (DTT), for 15 min or 60 min at 3TC in the air. The final volume of the reaction mixture was 1 ml. After incubation, the reaction was stopped by the addition of 2 ml of 95% ethanol and the mixture was allowed to stand for 16 hr at 4°C. The amounts of T3 and reverse T3 present in the ethanol extract obtained after centrifugation at 800 x g for 10 min were measured by RIA using specific antibodies for T3 (Sakurada et al. 1973 ) and reverse T3 (Vagenakis et al. 1975) as follows : 1001a1 of ethanol extract, appropriately diluted if necessary, 100 p 1 of tracer 1251-T3 or 125I-reverse T3 and 100 p 1 of anti-T3 serum (1: 40,000) or anti-reverse T3 serum (1: 2000) ,were added to 700 pl of 100 mM sodium phosphate buffer, pH 7.5, containing 0.5% bovine serum albumin. The concentration of ethanol in each standard was adjusted to the same as that of the sample. Reaction mixture was allowed to stand for 16 hr at 4°C. Separation of free and bound forms was achieved by the addition of 100 pl of dextran-coated charcoal. The net concentration of each triiodothyronine converted from T4 was calculated by subtracting the triiodothyronine concentration in time-zero incubation tubes from the one in the test tubes.
Degradations of T3 and reverse T3. The degradations of T3 and reverse T3 were studied under the same condition as their productions from T4. Eight ng of T3 or reverse T3 was incubated with each tissue homogenate (1 mg protein). 
RESULTS
Conversions of T4 to T3 and reverse T3 and degradations of T3 and reverse T3 in the pregnant dog kidney Table 1 indicates the comparison of the ratio of T3 production/reverse T3 production from T4 after 60 min incubation. Although it seemed that T3 production/reverse T3 production ratio in the pregnant dog kidney was lower than that in the control, no statistical significance was found. Conversion of T4 to T3 and reverse T3 and degradations of T3 and reverse T3 in the dog placenta
As shown in Fig. 3 , net reverse T3 production was 1.4-13.2 (6.1+5.3) ng/mg protein/p g T4/60 min in the dog placenta although net production of T3 was negligible. The degradation of T3 was much more rapid than that of reverse T3. Cenversions of T4 to T3 and reverse T3 and degradations of T3 and reverse T3 in the fetal dog kidney Fig. 4 shows net T3 and reverse T3 productions from T4 and degradations of T3 and reverse T3 in the fetal dog kidney. Almost all the T3 and reverse T3 were not degradated, and only a little net productions of T3 and reverse T3 were protein/,u g T4/60 min and the net reverse T3 production was 0-0.5 (0.2±0.3) ng/ mg protein/,ug T4/60 min. An increase in DTT concentration up to 100 mM had no effect on the production of these triiodothyronines.
SH group content
Total and non-protein SH group contents in each tissue are shown in Fig. 5 .
Total SH group content in the fetal kidney was more than half that in the maternal kidney, and non-protein SH group content in the former was about the half of that in the latter.
DISCUSSION
Recently we reported that the human placenta actively deiodinates T4 to reverse T3, not to T3 (Suzuki et al. 1983) , confirming the results obtained by Roti et al. (1981) . Furthermore, we studied the degradations of T3 and reverse T3. It was observed that almost no reverse T3 was de:iodinated by the human placental homogenate, while T3 was rapidly degradated. The present data on deiodinating activity of the dog placenta is in good concordance with those of the rat (Roti et al. 1982 ) and human placentas (Roti et al. 1981; Suzuki et al. 1983) . It is conceivable that the reason why there was no net production of T3 in the dog placenta is really no production of T3, as already shown in the human placenta (Suzuki et al. 1983 ) using the "immunosequestration" technique (Borges et al. 1981) . The conversion of T4 to reverse T3 and rapid T3 degradation in the dog placenta might account for the placental impermeability of T4 (Dussault and Coulombe 1980) .
To study whether these characteristics of deiodination in the dog placenta is derived from the effects of pregnancy or not, we compared the deiodinating activity of the kidney obtained from the pregnant dog to that of the non-pregnant dog kidney. Although it seemed that T3 production/reverse T3 production ratio in the former is lower than that in the latter, there was no statistical significance. It is likely that the characteristics of deiodination in the placenta are tissue specific, independent of the effects of pregnancy. The present study demonstrates that the T4 deiodinating activity of the fetal dog kidney is much less than that of the maternal kidney, either T3 or reverse T3 not being deiodinated to any significant extent. Chopra (1978) reported that lower activity of T4 to T3 conversion of fetal sheep tissue was increased by the addition of DTT, and he showed that low conversion in fetal tissues was related to rather the status of sulfhydryl groups than a deficiency of the monodeiodinating enzyme. It is thought that SH groups may give influence on the monodeiodination by the enzyme conformation and/or as cofactors . Furthermore, it is reported that the substance, such as reduced glutathione, which mimics the effects of DTT, exists in peripheral tissues (Granberg and Ballard 1977) . More recently, Segall-Blank et al. (1982) reported that T4 degradation by the sheep fetal liver is less than that by the maternal liver although T4 deiodinating activity of the fetal pituitary is almost the same as that of the maternal pituitary.
Using the rat liver homogenate, Harris et al. (1978) reported that the conversion of T4 to T3 was strikingly reduced in the fetal rat liver, and increased progressively after birth. They also suggested that reduced outer ring deiodination by the fetal liver may be due to a decrease in the monodeiodinase. We found that total and non-protein SH group contents in the fetal dog kidney are about the half of these in the maternal dog kidney. At least in the dog, reduced deiodinating activity of fetal tissue is not mainly due to the decreased concentration of SH group, but probably due to the qualitative or quantitative change of the enzyme.
